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MICROBIOLOGY:

A. Introductory Microbiology

Classificaton, Structure, Physiology and Indentification of Common water borne pathogens.
Water borne diseases, prevention and their control.

B. Classfication of Microbes

Systems of classification, Numerical taxonomy, Identifying characters for classification, General
properties and principles of classification of microorganisms. Systematics of bacteria, Nutritional
types (definition and examples. Classification on the basis of oxygen requirement.

C. Concept of Sterilization

Definition of sterilization, dry and moist heat, pasteurization, tyndalization; radiation,
ultrasonication, filtration. Physical and Chemical methods of sterilization, disinfection
sanitization, antisepsis sterilants and fumigation. Determination of phhenolcoefficient and
disinfectant. Stains and staining techniques.

D. Water Microbiology and Water Pollution:

Overview on sources of surface and ground water and its characters , Growth and survival of
microogranisms in fresh water environments. Effects of Light, Hydrostatic pressre, Turbidity, P"
and Inorganic & Organic constituent's on aguatic MOS.

E. Overview on water pollution:

Sources of pollution of river & water bodies and consequences. Types of pollutants and
Analytical & Removal methods.

F. Water Treatments:

Principle & procedures of small scale water purification system, Principle, Procudures
Technologies of treatment of Urban Water Supply System: Sedimentations,
Coagulation/Flocculation, Filtration & Disinfection process and different chemicals used in these
processes.



G. Drinking water quality control:

Quiality control and quality assurances systems and HACCP concept. Drinking water related
regulatons agencies in Nepal. National & international conventional water quality standards,
WHO (Drinking Water Quality Guidelines) National Drinking Water Quality Standard (NDWQS).

H. Water Quality Analysis:
Principle & Procedures of Microbiological & Physiochemical Analysis of Water.

Microbiological Parameters.

Physiochemical Parameters.

Inorganic parameters including heavy metals.
Organic Compouds & Pesticides. \
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|. Instrumentation:

a. Working, principal, instrumentation& Application of phase contract & Electron
Microsopes.

b. Principles types and uses of : Centrifugation technique, Electrophoresis techniques.
Chromatography technique (Paper chromatography, Thin layer chromatography, Gas
liquiedchromatography, High performance Liqued Chromatography (HPLC).

c. Principle, Instrumentation, workingprinciple of Ultraviolet & Visible Spectrometry, Atomic
Absorption, Spectroscopy, Flame Photometry.

General concept of chemical analysis

Laboratory management : General idea of safety prection in the Laboratory, care and
maintenance of Laboratory equipments.

1. Physical Chemistry

1. State & Matter

A Gaseous state of matter: Kinetic model of gas and its postulate, Boyle’s law,
Charle’s law, Kelvin Scale of temperature, Universal gas constant, Daltons law of Partial
pressure, Graham’s law of diffusion and deviation from ideal behavior.

B Liquid state of matter: Types of solution, mass percentage, molarity, Solubility,
equilibrium in saturated solution, Viscosity and surface tension,
Elementary idea of collective properties of solution :
lowering of vapour pressure
elevation of boiling point.
depression of freezing point.
osmotic pressure.



Inorganic Chemistry

A

Periodic classification of elements and Physical Properties: Periodicity of

elements, S.P.d and f blocks, long form of periodic table, discussion on properties like
atomic, ionic and covalent radii, ionization potential, screeching of shielding effect,
electro negativity, electron affinity.

Acids and Bases : Bronsted and Lewis acid base concept, hard and soft acids and

bases, relative strength of acids, and bases and effect of subsistent and solvents on
them.

Principles of qualitative and quantitative analysis: Solubility product, common

ion effect, their application in group separation, principles of volumetric and
gravimetric analysis, analysis of ores found in Nepal.

Environmental pollution:

An elementary study of environmental pollution (in air and water) arising due to presence
of dust, carbon, Co, Co,, Noy, SOxH,S and Heavy metals. Fertilizers and pesticides.
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